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Tide: VISCOELASTIC FOOD CONTAINING A GRaNULaX SUBSTANCE 
Abstract 

Structure: VIscoeJastic food containing a granular subsiaace wherein said granular substance 
includes components that giv^ flavor to the food. 

EfTeasz The food is pulverized through light xnasricacJoj^ swiftly reJ casing the components that 
give flavor xo the food: thus the flavor is expressed without the flavor components adhering to the 
substrate of the vis co elastic food: and a sJighdy cruncby, pleasing sensation from the granular 
substance is felt in the mouth. In addition, the flavor components remain stable for an extended 
period. 

Claim 

J. Visa* elastic food containing a granular substance -wherein said granular substance includes 
components that give flavor to the food. 

Detailed Description of the Invention 

0001 

Field of In dux trial Application 

The present invention concerns viscoelastic food containing a granular substance that includes 
Savoring components. To specify fiirtber, k relates to ^co elastic fbo^TioiitainiBg a gianula^bsiance 
in which the flavoring components are tasted from-tSe stan^ and soon $f(^lctiiwniiszaxi& T its- 
characteristic flavor can be enjoyed and ajj^Sasui^ 

0002 

Prior Art 

Generally spea&D£, T^coefasfic foe ds , . siicb asjehewing gjinis and soft candies, are associated 
with a shortcoming— adsorption and locking o? the flavor componenis to the viscoelastic substrate 
tfuough mastication with a consequent partial loss in flavor. As a method to counteract this problem, 
tha surface of the viscoelastic food has been painted or coatad with the flavoring- components, or 
various substrates, powder, or fluid containing rhese components. According to this method, however, 
the flavoring components are localized on the surfkee of Che viscoelastic food; and although the flavor 
is detected quite well at the start of chewing, it rapidly weakens as chewing is continued. Furthermore, 
the aftertaste unnecessarily lingers o n> with a poor balance between the flavor and this aftertaste. The 
flavor components are exposed on the food surface, constituting additional problems, such as moisture 
adsorption, discoloration, and deterioration of the flavor during storage. 

fin/vi 

Foe another method, a raw roarerial wiih a swes flavor, such as dried and pulverized srevi'a 
leaves, is sandwiched between several layers of chewing gum material, drawn, molded, and cat 
(Patent Publication No. 1980-23051). A chewing gum that is prepared in this manner is designed so 
that one can enjoy the sweetness of the producr for a longer period through pulverizing the stevja 

2 
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leaves while dieting. Ttris method succeed io prolong the enjoyment of the taste; bat ir is 
associated with problems such as spoiling the unique viscosity and elasticity of a chewing; by 
rendering the texture somewhat coarse (due to the present of the stevia leaves) and raismg the cost 
of the raw material. 



0004 

Problems lo £e Solved by the Invention 



Th- present uwmion was developed in response to the situation described above. Its purpose 
is to offer v^codasdc food containing a granular substance, which enables ihe expression of its flavor 
component in The early stag* of chewing, permits one to enjoy the unique flavor continuously ftom 
the start to the end of chewing, is associated with a characteristic chewing sensation (booh 
viscoelasticity and slight cninchiness of the granular content), and contains a flavor component that 
remains stable during storage. 



0005 

Method of SoMng the Problem 



The objectives given above are achieved by p^vrdiiig a rocodastic^^ 
^ubstincrhi;whicb~ch5 said^imula^ 



0005 



The present inventors conducted a study on vacoe'astic food in relation to a method ro express 
the flavor in the early stage of chewing. Consequently, they came to discover the following: when the 
flavor component is prepared in granular fprni or a granular substance containing a flavor component 
is first prepared then added to viscoelastzc food, the particulate sugar-coated substance is pulverized 
for the first time during chewing; the flavor component Is swiftly released to express its flavor without 
being adsorbed into the viscoelastic food substrate; and because the flavor component is released 
sequentially from the part that was chewed, the flavor can be enjoyed uniformly and for a sustained 
period without being limited to certain sections of the food. It was also found that this particulate 
sugar-coated substance is readily broken down by a slight chewing action and adds a light, crunchy 
texture during- chewing without spoiling the sensation that is unique to the viscoelastic food. An added 
advantage of the preparation is that it remains stable after prolonged storage, 

0007 

The present invention is described in further detail below. For zhe granular substance used in 
this invention, the following may be used: the flavor component as it is, or one prepared in a granular, 
chip, crystalline, or microcapsular form; fopd containing the flavor component that is prepared in a 
granular fbrrn by processes such as granulation and pulverration: and sugar-coated substances that 
contain the flavor component in their core or in the sugar coating layer. 
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0008 

For ihe flavor component, various types (such as bitter, acidic, sweet, salty, spicy, and 
astringent flavors) may be used singly or in combinations. For specific examples of a bitter flavor, 
naringin, caffeine, theobromine* trigone bitter peptides, components of Oriental medicinal herbs* 
and iso-fumulone are included. p oz acidic components, there are organic acids (such as cicrxc acid' 
lactic acid, fomaric add, tartaric acid, and acetic add), as well as ascorbic acid. For the swe^t flavor 
components, various sugars will be cited below. The use of the sugar alcohol paJarinh is particularly 
sarisfectory because it augments the crisp texture and gives a more definite variation in sensation char 
the viscoelastic food produces. Flavor enhancing components include sodium gluxamate, sodium 
inosiiste^ sodium guanylare, theanine, and ibotenic acid are cited. Salty flavor is represented by table 
salt, various types of organic salts, and milk serum minerals. Examples of bitter flavors include 
tannin and chlorogenic acid. Examples spicy flavors include capsaicin, sanshol, piperine, gingeroJ, 
and shogao). " ° 

0009 

Tn addition to/the flavor craponetos£lis^ 
fbliowing-as-opubnal togredieiilsfsu^'flr^ and ^wdared 1 " 

sugar), starches (starch, chemically processed starch, modified starch, and starch decomposition 
products), gum arabic, waxes, shellac, calcium, oils, dairy products, powdered flavor enhancing 
agents (powdered tea, powdered egg white, powdered egg yolk, condiments, powdered fruit juice, and 
powdered extracts), condiments, fragrances, enzulsifiers, acid flavors, stabilizers, gelling agents 
rackifiers. salts, coloring agents, and nutrients (such as edible fibers, vitamins, minerals, DHA and 
befidus bacteria grow factor). 5pe£iific examples fbr"iugars include the Jbllowmg: sucrose (granular 
sugar), monosaccharides and polysaccharides greater than dbaccharides (such~as*iactose, malt sugar, 
xylose, and isemerizBd lactase), su^atoaol|^^ r^uc^s^rcf.sugai;. man rural,, and 

.maltiioi)-.oQrn syrup, isomerism su^/ol^ 

parafinose), and highly potent sweeteners (such as saccharine, stevia sweeteners, aspartame, and 
alitame). These may be used singly or in combinations and may be in either the powder or liquid 
form. 

0010 

When a sugar-coated substance that contains a flavoring component in its core is to be used 
Jt may be produced as follows: as an aqueous solution for the sugar coating, an aqueous solution 
containing a material selected from the above-listed substances is prepared first, A sugarless product 
that is suitable for a noncariogenic or low-caloric food may be produced by using a sweetener such 
as a sugar alcohol for an aqueous solution or a powder for a coating. Sugar sweeteners have the 
advantage of rapid crystallization of tbe coating. 

0011 

Next, a feed amount of the flavor component in a granular form is placed info a rotating drum 

that is commonly used for sugar coating. While the drum is rotated at a rate of 20 to 25 nun, the 

aforementioned sugar-coating solution is poured over the flavor component to obtain a coaced product 
It is desirable to adjust the amount of the sugar-coating solution so that it covers the entire surface of 
the granular flavor component. 
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0012 

Subsequently, the coated substance is dried by exposure to air at a temperature of 5 to 20 °Q. 
humidity of 45 to 65% 9 and an air speed of 3 to 8m/second. When the substance is half-dry under 
these conditions, a powder form flavoring component b coated Of necessary; and dried again. The 
process is repealed until a sugar-coating layer of a desired thickness is formed and the coated 
substance is finished. Coating the flavoring component in powder form results in a shortened drying 
process and is therefore desirable. In the above sugar-coating process, a single composition or two 
or more different solutions may be used for the aqueous solution for sugar coating. 

oou 

When die flavor component is to be contained in ihe sugar-coating layer, the core portion may 
be various types of food in forms such as panicles, chips, or crystals. Examples for the core 
component include granular sugar, microcapsules, chocolate chips, fruit chips, and granular vitamins. 
Of these, granular sugars are particularly suitable for ease of processing, workability* and shelf life. 
Granular sugars may be in crystalline forms or those processed or prepared in a granular stats. For 
example, any of those sugars cited above as optional materials may be used. Of these, paiatinit is 
desirable because it emphasizes the crisp cesrure and confers a marked variety in the sensation of 
viscuelastic food. The size of the granular sugars is set as desired but a range of 10 to 50 mesh 
produces a desirable effect on the chewing sensation- The sugar coating may be Layered as appropriate; 
bur if the flavor component is to be contained in the sugar-coating layer, it is desirable— for a long 
shelf life of the flavor component— to bring the layer containing said component as close as possible 
in contact with the core component so that the component does not exist in the outermost layer. The 
sugar-coated product, in which the core portion is coated with a sugar coating containing the flavor 
component, is more desirable than products of odier forms in balancing and achieving the effects to 
improve the expression of the flavor and retain the product quality. 

0014 

For the method to produce the product described above, the flavor component and an aqueous 
sugar-coating, solution thar contains a desired component are prepared and spread over the core 
component that is rotating in the drying drum. The preparation is then dried and the process is 
repeated as often as needed. For the rotational speed of ihe rotating drum and the drying conditions, 
the procedures for the preparation of granular flavor components are applied. 

0015 

The granular substance thus prepared is satisfactory in terms of expressing its flavor during 
cbawing: yet its flavor component remains stable for a prolonged period. The granular substance may 
be added to visco elastic food in various ways (eg, dispersing in Food such as chewing gums and soft 
candies, filling the center of the food, or imbedding from the surface that is covered later). 

00IIJ 

By adding me granular substance containing the flavor componenr to viscoelastic food as 
described above, deterioraaoa of the flavor component in the granular substance is prevented in spite 
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of changes in moisrure or the presence of oxygen during storage; and a light, mildly crisp texrure of 
the granular substance and viscoelastirity of the food can be enjoyed simultaneously. 

0017 

Effects of the Invention 

As described above, The flavor component in granular form has been added to the inventive 
viscoelasuc food containing a granular substance. Through light mastication, the flavor coinponenr is 
rapidly released: thus the flavor Is expressed without the component being adsorbed into the 
viscoeiastic food substrate and the lively flavor is retained throughout the period when the food is 
chewed. Together with the viscoeiastic sensation of the food, a light crisp texture of the granular 
substance can be enjoyed- During an extended storage period, the flavor component remains 
unchanged, thus maintaining a reliable quality. The product does not require the use of free-oxygen 
scavengers Or packaging with hermetic seals: thus the product can be manufactured simply. 

0018 

Next, the present invention is explained more specifically on the basis of embodiments. 
Embodiment I 

A chewing gum base having the composition shown in Table 1 was prepared according to a 
standard method. Next, ascorbic acid powder with a grain diameter of 30 mesh pass was formed into 
granules to prepare a granular product, which was Chen combined with the gum base at a ratio also 
shown in Table 1. A bloex-fbxra chewing gum measuring 50 x 50 x 13.5 mm was formed. 

Comparative Example I 

A chewing gum was chained by the same method described for the example above with the 
exception that: powdered ascorbic acid (100 mesh pass) was used without conversion to a granular 
form. These chewing gums thus prepared were tested by a 20-meinber panel who conducted an 
organoleptic test on them to rate their expression of the flavors and aftertaste. The results are shown 
on Table 2. 
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Table 1 

(weight %) 





Embodimentl 


Comp. Ex. 1 


Chewing gum 


Gum base 


25 


25 




Powdered sugar 




67 




Reduced corn syrup 


4 


4 




Flavor 


I 


1 


Flavor 


Granular L-as corbie acid *1 


6 




component 


(L-as corbie acid content) 










(3) 






Powder form L^as corbie acid 




3 



(Note) * 1: grain diameter, 10 mesh pass lo 28 mesh and up 
* 2: grain diameter, 100 mesh pass 
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Table 2 





Embodiment! 


Comp. Ex, I 


Flavor 
expression 


Early stage of chewing (10 seconds 
after start) 


Strongly sour 


Weakly sour 


Mid-stage of chewing (5 minutes after 
the start) 


Strongly sour 


Weakly sosur 


Late stage of chewing (10 minutes after 
the start) 


Weakly sour 


Somewhat 
strongly sour 


Aftertaste 


Satisfactory 


Poor 



0021 

The chewing .gum of the embodiment, when tasced, produced a distinctly sour flavor that lasted 
unci! the end of the period of mastication. Together with the chewing gum flavor, a lightly crisp 
-sensation that is unique to the granular subscance was felt, which distinguished die product from 
conventional chewing gums. The acidic flavor of the comparative example, on the other hand, was 
less well-defined. Toward the second half of the period or mastication, an unpleasant sour flavor 
mixed whh an extraneous taste derived from the gum base was detected. The results were unpleasant. 
Toe extraneous tasce and sour flavor persisted in the mouth. The aftercasre was also unsatisfactory. 



7 



0022 

Embodiment 2 

A chewing gum was prepared In the manner described for Embodiment I except for the use 
of an equal quantity of naringin in place of ascorbic acid. 

Embodiment 3 

A chewing gum was prepared in the manner described for Embodiment 1 except for the use 
of an equal quantity of palatini* in place of ascorbic acid. 

Embodiment 4 

A chewing gum was prepared in the manner described fbr Embodiment 1 except for the use 
of an equal quantity of sodium glutamate in place of ascorbic acid. 

Embodiment 5 

A chewing gum was prepared in the manner described fbr Embodiment 1 except fbr the use 
of an equal quantity of tannin in place of ascorbic acid. 

Embodiment € 

A chewing gum was prepared in Che manner described lor Embodiment 1 except for the use 
of an equal quantity of shogaol in place of ascorbic add. 

Embodiment 7 

A chewing gum was prepared in the manner described far Embodiment 1 except "for the use 
of an equal quantity of sodium citrate in place of ascorbic acid. 

0023 

The chewing gums of Embodiments 2 through 7 each exhibited a characteristic flavor, which 
was tasted early and persisted throughout The period of chewing. Their aftertaste was also satisfactory. 
The elastic texture of the chewing gums was perceived as well-balanced, with the light crispness of 
the sugar-coated substance producing a sensation that had not been created by conventional products. 
Embodiment 3 Snparricular, which contained palaiinit, produced a uniquely satisfactory crisp sensation, 

0024 

Embodiments 8 through 10 The core components shown in Table 3 were coated with the 
sugar-coating layer of the composition also shown in Table 3 to prepare naringin-containiDg sugar- 
coated products (10 mesh pass to 28 mesh and up). For Embodiment 9, the core component was 
sugar-coated with a series of sugar coatings B, C, and D. Meanwhile, the gum base was prepared by 
using the composition shown in Table 4- according to a standard method. Then the aforementioned 
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Sugar-coaring substance that contained naringin was combined wich This gum bast at a weight ratio of 
25 : 75- Chewing gura in a block form measuring 50 x 50 x 13.5 mm was formed. 

Comparative Example 2 

A chewing gum was prepared in the manner described for the Examples of application (except 
for the use of naringin powder as is, insiead of in a sugar coating). All products were evaluated as 
for Embodiments I through 7. The results are shown in Table 5. 

0025 



Table 3 

(weight %) 



Embodiments-* 


8 


9 


10 


Core component 


Granular sugar x l 


50 


4Q 






Granular palatinic ^2 






50 


l Sugar coating 
layer A 


Molasses (solid equivalent) 
Powdered sugar 
Cora starch 

Flavor component (naringin) 


19.6 
24 
4 

2.4 




19.6 
24 
4 

2.4 


Sugar coat-ing 
layer B 


Molasses (solid equivalent) 
Flavor component (naringin) 




7 

2.4 




Sugar coai-ing 
layer C 


Molasses (solid equivalent) 
Powdered sugar 
Corn starch 




15.6 
24 
4 




Sugar coat-ing 
layer D 


Molasses (solid equivalent) 




7 





(Notes) * 1 : grain diameter, 0.35 mm (42 tnesh on) 

* 2 : manufactured by Mitsui Seito, *Palaxinii granule PN", grain diameter, 0.35 mm (42 

mesh and up) 
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Table 4 




(weight %) 




If Gum base 


33.. I 


Jl Powdered sugar 


60.0 II 


j Reduced corn syrup 




Jj Fragrance 


•s I 
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Tables 





Embodiments 


Comp. Ex. 2 


8 9 


10 


Expression of 
flavor 


Early stage of chewing (10 
seconds after start of chewing) 


Strongly bitter 


Weak bitterness 


Mid-sage of chewing (5 minutes 
after) 


Strongly bitter 


Weak bitterness 


Late stage of chewing (10 minutes 
after) 


Somewhat weak 
bitterness 


Strongly bitter flavor 
mixed with other flavors 


Aftertaste 


satisfactory 


Poor 


Mouthfeel 


Good 


Very 
good 


Unremarkable 



0028 , 



The results of Table 5 show that the chewing gums of Embodiments 8 through 10 are all 
associated with a decisively bitter taste, which was first defected at the start and persisted until the end 
of the chewing period. The elastic sensation .of the chewing gum and light crisp texture of the sugar- 
coazed material were found to be harmonious, producing a new oral sensation that was not Felt with 
conventional chewing gums. The taste after chewing was satisfactory, leaving no unpleasant flavor 
residues. In Embodiment 10, the use of palalirat as the core component resulted in a particularly pleasant 
and crisp texture, the chewing gum of Comparative Example 2, on the other hand, was slow in 
expressing a bitter tasta. Its bitterness was mingled with an foreign taste, producing an unpleasant flavor 
during the second half of the period designated for chewing. Thus the overall taste was unsatisfactory. 
After chewing, the bitterness and foreign flavor persisted in the mouth, producing an undesirable 
aftertaste. 
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